Mer receptor tyrosine kinase negatively regulates lipoteichoic acid-induced inflammatory response via PI3K/Akt and SOCS3.
Activation of toll-like receptor (TLR) signaling that initiates an innate immune response to pathogens must be strictly regulated to prevent excessive inflammatory damage in the host. Here, we demonstrate that Mer receptor tyrosine kinase (MerTK) is a negative regulatory molecule in the lipoteichoic acid (LTA)-induced inflammatory response. LTA that activated TLR2 signaling concomitantly induced activation of MerTK signaling in RAW264.7 macrophages, including phosphoinositide 3-kinase (PI3K)/Akt and suppressor of cytokine signaling 3 (SOCS3). Moreover, LTA induced MerTK activation in a time-dependent manner, and LTA-induced MerTK activation was dependent on the ligand Gas6. Additionally, pretreatment with a specific Mer-blocking antibody significantly inhibited LTA-induced phosphorylation of MerTK, while further enhancing LTA-induced phosphorylation of IκB-α and NF-κBp65 as well as production of TNF-α and IL-6. Meanwhile, the antibody blockade of MerTK markedly prevented LTA-induced Akt phosphorylation and SOCS3 expression, both of which were crucial for the inhibition of TLR2-mediated immune response. Collectively, these results suggest, for the first time, that MerTK is an intracellular negative feedback regulator that inhibits the inflammatory response of LTA-stimulated macrophages through the PI3K/Akt pathway and SOCS3 protein.